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June, 1915,

To the Board of Scientific Directors of the
Rockefellgr Institute for Nedical Research.

Gentlemen:

The Director of the Hospital has the honor to submit the following report
of the work carried on during the last quarter year,
During the months which have passed sincs the preceding report, the work has
consisted mainly ir a continuatien of the work previously reported as in progress,

744 corilietion of a number of the studiss which are now ready for publication.

Acuz9 Totar Puouronia. The type of paeumococcus concerned has how dbeen

ds:ormined in 237 cases of pneumonia admitted to this Hospital. 1n addition,

dr Zlshardson has determined the type of pheumococcus concerned in 195 cases of

Jnevconia aduitied to the Pennsylvania Hoepital. We have thus quite satisfactory

ttsarvations in 432 cases, The results are shown in the following tables:

Cases ix the Hospital of the Rockeleller Instituta,

Ztiologlcal Agent No. of Percentage Mortality in Cases not
Cases Indidence treated with Serum
roumocoocus type I 78 33% 254
" LIS 84 75 329 294
" LIS 95 22 0% 45%
" * 48 204 12. 5%

Otler Bacterda
Influsnza Bacilius 3

Sireptecoccus 3
Strenieccccus
micesus 1

Stapiiylococcus 2
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Cases in the Pennsylvania Hospital.

Etiological Agent No. of Percentage Mortality in Cases not
Cases Incidencse treated with Serum.
Preunmczoccus type I 60 314 30%
" " I 39 20% 25%
n » OIIT 13 6% 50%
" n oIV _i;;g_ 43% 12%

The Iigurss indicating percentage of incidence in the two series are not exactly
comparable since Dr. Richardson has not included in his 1ist the cases due to or-
ganise other than pnesumococcuss The results indicate, however, the correctness
of the conclusions previously drawn from a small number of cases.

At the last meeting of the Board Dr. Janeway,drew attention to certain
races of pneumococci isolated at Baltimore, which, while agglutinating in undi-
luted se:um of type II, nevertheless did not agglutinate when then diluted serum
was added to them, and when protection tests were made with them the results were
not olear cut and unequivocals. Dr. Bloomfield kindly sent us these five races
end these have been ‘horoughly studied by Dr. Avery. They were all found to be
of low virulence and, a3 has befors been noted of the type strains of low virulencs,
the rrotection afforded by the sera of different types was irregular and inconstant,

in cerfain instances even normal horse serum was able to protect against thenm,
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A1l thsse sirains were rendered highly viruleant by frequfnt passage through hkice.
dow} on testing protection against these virulent strains, it was found that type II i
serus protected againet all of thew in a typical mamner, whils type I serum and

dormal Horse Serum had nc Protective power whatever. The agglutinability of these

strains, however, has in this wanner not been increased, It seems evident there=

fore that tlese are %rus typs 11 sirains, dbut which have relatively slight agglu~
tinability. This is quiis analogous with what is known of B. typhosus, certain

strains ol «whish are :lLizhtly agzlubinatle. I% is not thought that these exper—

inents @ffor =ny evldenze ithet the atypical strains are changed into fixed types.
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i°e Gscurrencs of such sirains, moreover, need not necessarily ¢ause any confusion

-

in the wethed of diagnosis of typa employad by us.

Corum Treatmont of Cases due %o fneumocogci of type Y. Forty-eight cases

&6 “c sneumocozci of tvpe I have now been treated with immune serum. 0f these,
four lded, contrasting with the mortality of 25 - 30 per cent. in the untreated
cases ¢! this %t 9z, 0f the four f~%tal ~nces, however, one died suddenly during
convalesgence from pulmonary embolism; two of the cases were only treated when
“aey were almost™.x exiremis®, a few hours before death. This leaves only one
case that can be considered to have been treated with any hope of success, and
t.is was ireated only on the fifth and sixth days, the patient dying on the sixth.
3aye

Epideziolopye Dr. Doghez and Dr. Avery have completed their study
ol carriers. The types of pneumococci occurring in the mouths of 113 normal in-
3ividualevhave been studlieds Pumumococci of the fixed types were found 11 times,
aad these were always present in the mouths of persons in close contact with paeu-
vonie patisnts, the type found in eadh case being that present in the case of pneu-
zenia with which ihe personstudied was in contact. JIn 55 other persons pneumococcd
73re 2180 present, but these were all of the atypical group, Group IV. The per-
sistence of fixed types in the mouths of pneumonia patients and of carriers has aleo
veen studied, the final results agfeeing roughly with those previously reported.

Anablastic immunity, Dr. Dochez and pr. Avery have completed the study
of anablastic immunity, and the results are ready for publication.

Extraction of Immune Bodies from Serum Precipitatess Dr. Chickering has

continued the siundy commenced by Dr. Gay and Dr. Chickering and has so developed

the woethod as to obtain constant results, The best method of extraction has been
found to consist in d4lute sodiwm carbonate at 42° C.  One patient suifering from
an iniection with a type II pmewmococcus has been treated with such an extract given
siieutaneously in frsiuently repeated doses. In this case the clinical results

wers sxcellent, and the issts of tue patieont!s blood seemed to indicate that this
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ireatment caused a grsater increase in irmune bodies than had previously been ob-

serwed. The work of Dr. Buil also suggests that this may possibly be the method

01'

caoice as by this mathod the immuns bedies may reach the blood more slowly.

Tids method will be tried further in cases of type IT infection. In the study of
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orirecis 2 nuuter of observations of theorstical interest have been made.
“ue 7iir by Dr. Chickering demling with those points is ready for publication.
Jve Chlslsring has deen granted leave of absence for six months. He goes to work
2tk Ore Gay and will cooperate with him in traating a series of patients with

typao0id fever by an analogous method. He will return in November to continue his

work nere on pneumonia,

Effect ol Combined Injection of Optochin and Immune Serum. Dr, Moore
aas worked in the Hospital during the past six weeks and hae extended his studies
ci optochin, commenced with Dr. Flexner, in an endeaver to learn whether the ef-
fectiveness of irmure serum may be increased by the addition of this druge The
rosulis have boern quite clear cut and show that the maximum dose against which im=
cane serux will protect is definitely increased when the animals are treated at the
gaze time with .5 gm. of optochin given simultaneously, or better, when 0.5 gm. is
ziven the lirst day. 0e45 gm. the second day, and 0.4 gm. the third day. These
2d38s, Lowever, are ralatively very much greater than the doses that can be safely
-dni£isterad tc man, Experiments are now in progress with larger animals of other
tpaciss to see whather it is possible that a relatively smaller dose mway be effectiwve
‘2 larger animals.

Methods of producing Agtive and Passive Immunity, Btudies carried
tui in large series of animals show that the development of immune bodies in the
sorum of imimnized animals is inhibited if very large doses of dead culture or
aptigen prepared in various ways are employed. Eighteen rabbits so treated failed
to show any imrmue bodiss in the blood whatevere They all showed some active in-
munity, however, in ceriain iustances of considerable grade. These experiments

tring further procf ilai tliers 2re cértain features in active immunity besides the
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presomes ol irznne sudstancos in the body fluids. Ve have called the former type

ol irmpuiait; somotic irmumnily in contrast with bumoral immunity.

r=

£11 the studiles indicats, however, that pure humoral immunity may be effective
il o3 infection Ve ot extreue, and if the concentration of the immune bodies im

i Glood be of sufficient degree. The attempts to increase the effectiveness of

dois tr Jrejueatly repeated small doses of dead cultures or probably better by give
ing froquently rsrsated dmall doses of 1ive culture, combined with immune serum.
From {ths studies on raﬁbits and goats it seems that a very definite advance has
been made in the practical method of immunization;
Hoart Disoase Dr. Cohn and Dre. Jamdeson

The records from cases of pneumonia have been collected and are being studied;
first, to see, in properly standardized curves, such as these, what changes occur
in the electrocardiogram as the result of the disease; second, to see whethsr
digitalis causes changes in the curves from these patients similar to those seen in
Vie curves ivom patients suffering from heart disease. The studies indicate that
Suitee L alanes o oscur as the result of pneumonia, and these changes serve as a
2otz for deteinmiulug the degree and nature of cardiac involvement due to punsumonize
I2 regard to the sscond point, it has been found that digitalis does induce in
rusuionia patients changes similar to those seen in patients with non-febrile heart
divease, as indicated by electrocafdiographie CuUrvese

The problem of the reliability of the electrocardiogram as an indicator of
cardiac hypertrophy is being studieds Comparisons are being made with the X-ray
shadows, and also with the weight of heart muscles Dr. Jamjesen is trying to
produce aypertrophy in doge by work (om a treadmill}. Dr Gohn is making a similar
eifort in dogs in vwhieh artificial valve lesions have been produced.

The study of patients with chronic heart disease is bdeing contimed along the
Lines previously indiczted,

Studiss conceiniuy rihenonena of contraction and conduction are plammned. To
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render thase studies possible it has heen rnacessary to install a second galvancmeter,
so that simuliansous recoids from iwo points on the surface of the heart or on other
contrasting organ may be made. This second galvanometer was dzdered last autwmn
s, owing to delays incident to the war, has just been installed. The installation
oI tlis galvanometer is o2 importance in the work, not only because these special
stuliss are rendersd possible, but also because the new instrument is of much great-
. aseurasy than the old one, and so ruch more exact studies are rendered possible.
T ¢ rew instrument vas mainly constructed in this country according to design
riruished by Dre Ve Be Williams, and the tests have shown that the instrument en-
2ircly fulfllls the expectations,

Diabetes. Dr. Allen is contimuing experiments showlng the effect of
raising and lowering metabolism (food, temperature, exertion, thyroid, etce) upon
oxperinental diabetes, observations thus far supporting the idea that increased
metabolisn increases, and diminished meRabolism diminishes the strain upon ths
internal pancreatic function. The coming of Dr. Palmer has made possible a series
of experiments to test the hypothesis of combined sugar. This series of experiments
isals with feeding and injection of sugar in normal and diabetic animals, with tests
of the blood for sugar, estimation of hemoglobin content, and estimation of various
physical propertiss, (viscosity, surlace tension, freezing point, conductivity)
and parallel observations concerning the urine, lymph and tissues.

Dr. Stillman is carrying on the treatment of patients on the lines pro-
viously laid down. The number of patients at any one time averages from ten to
I1fteen. He is studying particularly the guestion of acidosis and plood—sugar.
in regard %o acidosis, the analyses made are for the three acetone bodies and ammonw
ia ir the urige, and € O tsonsion in the alveolar aif, in parallel with the blood
studies of Drs. Van Siyke and Cwllen., The C Oz determinations in the alveolar air,
and blood seerm to offer the most satisfactory index of acidosis. Patients with
slight acidosis or none may, during the initial fast, show the same slight acidosis

as a fasting normal person. Cosee with severe acidosis, however, invariably show
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a 3809286 in acidosls during the fastinge All tests confirm the clearing up of
acidosis under the treatment. Sugar is determined in the whole blood and in the
vlnsoe, with some idea of observing the permeability of the corpuscles, but chielw
1y to learn whether the treatment reduces the sugar contebt to normal. This has
Iroved 10 té so in some very severe cases, but in some older patients it may per—
hape not be necossaryrto attempt this, and the question whether it is possible in
uvery case cannct be answered at present.

Studies carried on_in the Chemical laboratéry.

Huch of the work reported in April is still veing contimued, but some of
tiae problems have boon brought to a sufficiently definite conclusion to prepare

{or putlication:

Studies of the Abderhalden Reagtion by Dr. Van Slyke and Miss Vinggrad

Sufficient data have been collected with our quantitative method on the pro-
“aase content of normal and pregnant sera to justify considering the problem as
closed, and ino Avderhalden reaction for pregnancy as worthless.

Miss Vinograd, with material furnished by Dr. Isaac Levin, has had similar
results in atteuwpting to apply the Abdernalden reaction to cancer diagnosis. As
oxly one preparation of cancer tissue was used in the tests made, however, the
usslessness of the reaction for cancer diagnosis cannot be affirmed with the same
degree of finality that appears justified in reporting the results of the pregnaficy
tost.

Diabetdc Acidosise  Dre Van Slyke, with Drs. Cullea and Stillman, is
making an extended study and has obtained sufficient data for publication on the
first points of attackf Date have been obtaihed covering, in some cases, months,
with almost daily analyses of the urine and determinations of the alveolar carbon
dioxide, with, for comparisor, determinations of the actual reserve alkalinity of
the plasma by our new :..etlhwds, viz. the determination of its carbon dioxide capa-
city, and of its =:ility <o maintzin a neutral hydrogen ion concentration after

2033%3an of =cid. T 235 tasts show the actual condition of the dlood, and are

§
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co lslicate tlial they readily show even the slightest physiological variations in
reserve alkalinity. Ths alveolar carbon dioxide determinations run fairly parallel
w1 the Dblood results, ard we have not yet observed a pathological change that was
w0t chown simultaneocusly by bothe After the direct blood tests, it appears that
"6 2lreolar cavbon dioxide tension is the most sensitive indication of a state of
tidcsise  Urine analyses of any kind are much less reliable, although a gross
change in the dirzction of acidosis is usually accompanied by an increase in the
auaorla outputs. The acetone bodies, on the other hand, may give no warning, even
ca tihe verge of commas

One point in which the blood and alveolar air tests promise to be of aid
in the Allen Treatment of diabetes is in controlling the condition of fasting pa-
tients. Some devalop no acidosis, or very little; bdut in other cases acidosis
doss develop rapidly, becoming marked after a single day's fast « A control by
quisk and sensitive methods for detecting the presence and degree of acidosis seems
irsortant, for as yet there is no way of telling which cases will develop acidosis
on tie treatment, and which will not., The sensitiveness of the methods developed
_.~3 uncovered a physiological problem as an offshoot of the acldosis works It has
ez "alieved by some authors that during digestion acid products were ppured into
the bleod, and that these were responsible for the increased general metabolism and
8s% produétion noted after a meal, By others it has been believed that, on the
contrary, the alkalinity of the blood increases, because of the secretion of gastric
hydrochloric acide Expsriments on men which w8 have already performed to test this
point have already shown that an appreciable increase in blood alkalinity usually
follows a meal. The work will be continued on both animals and men, the effect of
digestion of carbohydrates, fats, and proteins being studied, and also the effect of
stimulation of gastric secretion in the absence of digestible foods, so that the re-
lative effects of H Cl. oxcretion and of absorbed digestive products of various

aature of the blood alkaliniiy can be débermined.

Tho work of !'izs Vinograd with Dr. Osborne of New Haven on the amino




acld camzosision of focd proteins is now boing propared for publication. Tho

basic constitucnis of rico protein, wheat gliadin, and milk albumin have been
dctcrminoed By entirsly differont methods in the two laboratories, so that errors";
by sach could Ye aliminated., Consequently these determinations ars probably tilie
most thoroughly controlled that have eves been hadn in amino acid determinations
c? proteins. The results have a direct bearing on the interpretation of the ime
portant work of Uondol and Osborne in their "Growth Studies™, in which lactalbue
min and glindin hovo beon used as ropresentative proteins.

Nephritis. Dr. lMc lean's studles with tho sensitive functional tests
¢ svoa and snlt excrotion, are being continued, with a graduclly accumilating
mosc of data which promises to be of definite ¥alue in the diagnosis and prognosis

2 di2ferent types of nephritis.

(4]

One case of postepneumcnia ncphritis wes porticularly interesting as
Yo ncpnritis was cccampanied by an oxceptional type of acidosis, Plasma tests
sanowed a degree of acldosis which, at its height, was nearly oqual to that seen
ir, d4abetics threatensd with cama, but the ammonia excretion, instead of being
incroased, wes abnormally low, boing less than one per cent of the total nitrogen,
Daring convalescence the return of blood alkalinity to normal has accampanied the
restoration of kidney fimction, and the ammonia excretion has risen gradually to
normal, Henderson and Palmer, of Harvard, have reported nephritics in whan &

low apmonia excretion accampanied an acid urine, but could not demonstrate exigte

ence of actual acidosis, as has been done by the plasma tests in this case.




